Abstract. Geological reconstructions and general circulation models suggest that the onset of both Northern Hemisphere glaciation, 2.7 Myr ago, and convection of Labrador Sea Water (LSW) were caused by the closure of the Panama Gateway -4.5 Myr ago. Time series data that have been obtained from studies of ferromanganese crusts from the northwestern Atlantic suggest that radiogenic isotopes of intermediate ocean residence time (Pb and Nd) can serve as suitable tracers to reconstruct these events. However, it has been unclear until now as to whether the changes that have been observed in isotope composition at this time are the result of increased thermohaline circulation or due to the effects of increased glacial weathering. In this paper we adopt a box model approach to demonstrate that the shifts in radiogenic isotope compositions are unlikely to be due to changes in convection in LSW but can be explained in terms of increases of erosion levels due to the glaciation of Greenland and Canada. Furthermore, we provide experimental evidence for the incongruent release of a labile fraction of strongly radiogenic Pb and nonradiogenic Nd from continental detritus eroding into the Labrador Sea. This can be attributed to the glacial weathering of old continents and accounts for the paradox that one of the areas of the world most deficient in radiogenic Pb should provide such a rich supply of radiogenic Pb to the oceans. An important general conclusion is that the compositions of radiogenic isotopes in seawater are not always a reflection of their continental sources. Perhaps more importantly, the transition from chemical weathering to mechanical erosion is likely to result in significant variations in radiogenic tracers in seawater.
The aim of this paper is to shed light on the relative importance of weathering effects versus changes in thermohaline circulation for variations in the isotope composition of NADW in the Pleistocene. As a first step we tested the sensitivity with which the isotope composition responds to convection of LSW by utilizing box models of. tracer exchange between Baffin Bay and NADW. We will demonstrate that the composition of radiogenic tracers in the North Atlantic responds sensitively to changes in the style of weathering and is insensitive to changes in the strength of thermohaline circulation. To further test the possibility that the causes are changes in the style and degree of weathering, we have performed leaching experiments on the materials that constitute the sources of tracers that erode into the Labrador Sea. These experiments simulate the chemical release of tracers due to mechanical erosion of materials, such as those that prevail in strongly glaciated areas. Bay is so small that a virtually unresolvable shift in North Atlantic 1øBe/9Be would result (Figure 3d ). This is because even a large increase in the flux of 9Be into the Labrador Sea resuits in only a minute shift in the total 9Be budget in the Atlantic.
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As (Tables 1 and 2 ). The analytical details are given in Table 1 .
Results (Figure 4) show that in all cases a labile pool of Pb is available that is much more radiogenic than the bulk rock.
For example, a total sediment has a 2ø6pb/2ø4pb of 13, with a leacheate 2ø6pb/2ø4pb of 19. Similar effects are also visible for 2ø8pb/2ø6pb and 2ø7pb/2ø6pb. Multiple leach tests further show that this radiogenic fraction is always released, regardless of the reagent used (Table 1) . These experiments obviously do not precisely simulate nature in terms of timescale and solution chemistry. However, the simple fact that this labile radiogenic Pb is available for release in various aqueous solutions makes it very likely that this fraction would be the first to be released into seawater, too. The amount of radiogenic Pb lost from the deposited sediments is small. Therefore the detrital sediments will, on the whole, retain their original isotope composition, while the overlying water column has a much more radiogenic composition. The sense of these Pb isotope shifts are exactly the same as those experienced by NADW in the period from 7 Ma to the present (Figure 5 ). Therefore the variations in NADW Pb isotope composition are compatible with an increasing amount of mechanically eroded material introduced into Baffin Bay and the Labrador Sea. 
